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(54) METHOD FOR DETECTING BACTERIUM OF 
GENUS LACTOBACILLUS 



of the genus Lactobacillus as a template and the bacteria 
are cleaned. There, PGR inhibitor in the liquid sample is 
removed and amplification of the nucleic acid of the 
bacterium of the genus Lactobacillus is promoted. 



(57) Abstract: 



PURPOSE: To rapidly carry out amplification and COPYRIGHT: (0)1 995, JPG 
detection of nucleic acid of a bacterium which belongs to 
the genus Lactobacillus by catching bacteria of the genus 
Lactobacillus as pretreatment of PGR on a filler and 
cleaning the bacteria. 

CONSTITUTION: Bacteria of the genus Lactobacillus are 
caught on a filter as a pretreatment of PGR using DNA of 
bacterium of the genus Lactobacillus in a liquid sample 
containing bacteria (e.g. Lactobacillus hiochii bacterium) 
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[0 0 4 11 irt^ipib, 'T=^'7if-T ^i^-fj^y ^ 
[0 0 4 21 (2) S IJ^itfe. ^AiSi1&(cJ::5P 

i^ipfibT. r^%T)v^—?v^m.(o^m^m. 10% 

^i^y-zw^-^trS I^iti. 1 0%c7);$:^iig?i^^tP^ 
A^§i^6^fflV^fco ^S^L-TL. co^y ADN A 10 

(^^MS 2ng/10 0jul) , y^^^r-^— ^LTL 
AUl^LAUSR 0. 2mM) ^^ffi 

i^^ei^ffico^^ 0. 10/^1. 20/iK 3 

0/zl, SO^l/lOOiul 

S I ^ite^^^-a^ 0. 0. 1//K 2//K 5 

jt/K 10^1/IOOmI 

0. IOmK 20//1. 3 

0//K 50az1/100m1 

^^tfl 0 0// l<^PCR^;S^?g [1 OniMhy;^-H 20 
CI (pH8. 3) . SOmM KC 1 . 1. SmM Mg 
CI 2. 0. 0 0 1% (W/V) -^^^iX. 2. 

h/1 0 0 // 1 >5^5^>^7Ky y V— ^I^KUfCo 

#^^0^(:^^^^7w^>r/i- (i^i/-^i±) 1 0 0 1 

94^0. 5^}^. 55^1^>, 72'C1^>. 3 0 f- 
'^'^/VO^#'eDNAi^— r/l-i^^:^^— (Sfg^ttt) 
^>lV^TPCR^^foy^o SiS^^Tm. lO/i 
iX— :^ (Nusieve)3 : \ TiSx2-':A (FMC^h) ^Mz. 

^ttfcDNA^^^Uyto »^SI^fiT*2 0 A/ 30 

1 S litife'Cl 1 ^^*g±te-e5 0 // 1 

_hcD^:^;p-ePCRco^;S[Ja*;&5^bttfCo -r^^e^p-^b. p 

[0 0 4 31 (3) mMm<Dm.m 

5nii-e3or. 2^m^m\^fL. :L(nmmm^(o-m^w 
^^m^nmcxvtwm,. i o%r>'vn^7i-ssoM* 

?SX?^|Rb. 300//ltt'(;i0. 0. 1. 1, 10. 1 
#1^>':7'/V'3 0 0 /f 1 ii[^2 Smrn. ?LSO. 4 5// 

«(cftL. 3 o#ra^K^i^Lybm^<7)^^3 or-c2 

;=^>^t-^>t^(SUPREC)-0 1 (^^gj^a) 
5 0 0 Orpm -ei^J^ra^^^L^b. lSi|iIUfc|g#:^:7^ 

[0 0 441 ^Jc:. 0. •Am\<Dm'mmm^^:^':^\^^yi^ *50 



* -0 l(^:7^/W:$r^j-(^^jpL.^ 5 0 0 Orpm Tl^j^ra 

-C/l-^—±\Z.O, lmg/ml:7^nx^^— ^'K^^tpPC 
R^mmm Cl OmMhy^^-HC l pH8. 3. 50 
mM KC U 1. SmM MgClz. 0. 001% (W 
y'V) 78. 5 /z 1 ^*Px.TM«mO. 5ml 

^(Z>'^^^^a^^— ^ ^ >'l-:t--f 6 0 // 1 
6 5t:T*6 0 5>ra^3@U j€t-9 9t:T*10 

[0 0 4 51 #f->^:/>'H^:2 1. 5//lcOPCR 

RJtm i5 OiMhl) :^-HC \ pHB. 3. 2 5 OmM 

KCK 7. 5mM MgCla. 0. 00 5% (W/ 
V) ImM dUTP. ImM dATP, 1 mM 

dOTP. ImM dCTP. 1//M L AU- 1 3/7 
-f-^— . l/iMT'^^-r— , 0. 1 2 5U/// 1 T>'>^ 
y^Jr^y^ (Arapri Taq). 0. 0 0 5U//il UNG) 
^JPX.D N Ai^— ^/Vi^-r ^ ^ -i^T P C R ^ifro fco 
y'^-f-T—t UX(^Sa^iJS60gH^iJ#-^2 4'e^$^^:5L 
AC3R^tf?t(^:>f^^LrffifflLyho PCR(7>^ff=fi, 
45X^X10^^ 9 sr-ci 0^^l1^-r^?^/K Mt-9 
4t:xo. 5^. 5 5'Tc-ei55^. 7 2'CTl5)^(01^-r^ 

/V'^4 Oi^^:^/l-tTo:rCo 0 // 1 ^ 

>^v^-:^3 : ir:^fn-;=;>^yH;ir«^^t5^m\ 

1. 10. loo^aoL. mmm^^t^^^^y'/i^xm 

[0 0 4 61 (4) mL.y^y'y^^—^m^^fz.ikMm^ 
m 

'rLA1198 (iB^iJ#-^2 2) . LAF3R (gH^lJ# 

-^2 3) . (D^y^y-^-^-^^mx^tL. m^^7\z.^-r 

t^^fKO^^MK^'^^X, ^/^^it-^v^^-r-^— LA 

mmtx^xv c-R^fxotL^^^ ^^xco^mmx-LA 

U-lh L AU 3K(D':fy^^-n(om^^ t^a^J; 

- (3) i:[^1tt-l.T?S^^)|sf*co;Ac^||^;^t±ju/c*S 
V^'rt^t> 3 0 Omll^tCligcOA^Ig-et*;^^^-^;! 
ti>^Xttio LAI 19 8. LAM3R. LAP 

3R. LAC 3R04ffiO:7^^^'^— ^fl^L^c^cD^ 



(10) 
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17 

[0 0 4 7] 
[0 0 4 8] 

[0 04 91 BB?iJ#-^ : 1 



18 



ga^ijcoas : (^^dna) 

rxf^ir>-;?^. : NO 
CTTGTACACA CCGCCCGTCA 

[0 0 5 01 mm^- : 

SH^iJcOg^ : 20 



20 



T>i^±>^:^ : NO 

ia^u : 

GTGCGGCTGG ATCACCTCCT 20 

[0 0 5 11 gE^fJ#^ : 3 
la^lJOg^ : 20 
BB^lJOM : mm 

m.M<Dmm m(Dmm c-g^^DNA) 

CTTGTACACA CCGCCCGTCA 
TTTTGGAGCC TGCCGCCTAA 
CGTAGGAGAA CCTGCGGCTG 
AATTAAAGTC TTGTTTAGTT 
GATAATATTA TTTTCTGTAT 
CTACGTTATT TGAGTTTTTT 
GAAGTGATGC AGGTTAAGTT 
TGAAGGACGG AACTAACACC 
ATTTCCGAAT GGGGAAACCC 
[0 0 5 4] gE^lJ#^ : 6 
ga?lJ(Og^ : 585 



* T:/^-fe:^;^ : yes 

lE^iJ : 

CTCCTAGTGC CAAGSCATYC 20 

[0 0 5 2] BB^lJ#^ : 4 
BB^iJcOg^ : 20 

m^^i(Dm : mm 

mm(Dmm • iniomm c-a^j^feDNA) 

10 T>^±>:^ : YES 

mm : 

TCCGGGTACT TAGATGTnC 20 

[0 0 5 3] ia^lJ#-§- : 5 
iE^iJ(^5^ : 540 

mm(Dm : mm 

mmcOMM ' genomic DNA 

mm: 

20 : h^<'^/^:^ ^"rnfc;^-^^ (Uctobacil 

lus heterohiochii) 
^ : JCM 1198 

: h^^^y'l^;;?. 7^^^fc;r^■-r (Lactobacillu 
s homohiochii) 
: JCM1199 

1-155 leSrRNA Kl" -6^*16 

156-371 1^— 

220 tRNA^n— K-r^ffl«C9}f Ate« 
30 372-540 23SrRNA K1--5^^g 



60 
120 
180 
240 
300 
360 
420 
480 
540 



la^lJOSS : genomic DNA 



lus heterohiochii) 



^y- n l;: (Lactobacil 



CACCATGATA GTTTGTAACA CCCAAAGTCG GTTAGGTAAC 
GGTGGGACAG ATGATTAGGG TGAAGTCGTA ACAAGGTAGC 
GATCACCTCC TTTCTAAGGA AAAATTCGAA AACCCTACAC 
TTGAGAGTTT TACTCTCAAT ACTTTGTTCT TTGAAAACTA 
TAATTATATT HAATTATAA TTTTAACCGA GAAATAACCA 
AAAATAGTTT AAATCGCAAA TACTCAATAA CTTACATCAC 
ATTAAGGGCG CATGGTGAAT GCCTTGGTAC TAGGAGCCGA 
GATATGTTTC GGGGAGaCT ACGTAAGCTT TGATCCGGAG 
AATCATCTTA GTCGATGATT GCTCGACAGT GAATTCACTG 
^tt^ : IF013118, IF013119 

: 9^ h^<i^/i-:^ /jN^t::^^^^ (Lactobacillu 
s homohiochii) 

: IF013120, rF013121 

1-162 16SrRNA Ki^^^JS? 
163-370 :^^—^—m^ 
277 tRNA^3— K-r^^^<7>ffA>Kfi 
5^50 371-585 23SrRNA Kt-^MJSE 



(11) ^^^7-5 110 0 

19 20 

nm : 

CHGTACACA CCGCCCGTCA CACCATGAGA GnTGTAACA CCCAAAGCCG GCCGGATAAC 60 

CTAGTTTACT AGGAGTCAGC CGTCTAAGGT GGGACAAATG ATTAGGGTGA AGTCGTAACA 120 

AGGTAGCCGT AGGAGAACCT GCGGCTGGAT CACCTCCTTT CTAAGGAAAA AAAGCGAACG 180 

TGACGGAGAG TAGGAGACTA CTAAGAGAAG TCAGTGAAGC AAACGGAAGC ACACGAAAGA 240 

GACTTTGTTT AGTTTTGAGG GTAGTACCTC AAGAAAAGTT AGTACATTGA AAACTGAATA 300 

TAATCCAAAT AAAAACCGAG ACAATCATTG AAGAACAGAT TGTAGAGCGA CCGAGAAGAG 360 

CGATCTTAAA GTAAGGTCAA GTAGACAAGG GCGCACGGTG AATGCCTAGG CACTAGCAGC 420 

CGAAGAAGGA CGTGACGAAC TACGAAAAGC TTCGGGGAGT TGTAAGTAAA CTAAGATCCG 480 

GAGATGTCCA AATGGGGAAA CCCAATGCAG TGATGCATTA TTACTAGCCG AATAGATAGG 540 

CTGGTAAAGG AAGACGCAGT GAACTGAAAC ATaAAGTAC CCGGA 585 
[0 0 5 5] @a?lj#-i- : 7 * s japonicus) 
Sa^iJc7)S$ : 574 : IAM10688 

m(Dm : — 1-155 leSrRNA — K-T^^ig 
N^t='^^— : K^t^ 156-358 i^— 

^M<DmM : genomic DNA 224 tRNA^n— ]^'t:^^i^(DWA^M 



359-574 23SrRNA K-T-S^iig 
^fe^ : h/^f^/v;^ v?^;^?^;^;;?^ (Lactobacillu * 

CTTGTACACA CCGCCCGTCA CACCATGAGA GTTTGTAACA CCCAAAGTCG GTGGGGTAAC 60 

TTTTAGGAAC CAGCCGCCTA AGGTGGGACA GATGATTAGG GTGAAGTCGT AACAAGGTAG 120 

CCGTAGAGAA CCTGCGGCTG GATCACCTCC TTTCTAAGGA ATATTACGGA AACCTACACA 180 

CGCGTCGAAA CTTTGTTTAG TTTTGAGAGA TTTAACTCTC AAAACTTGTT CTTTGAAAAC 240 

TAGATAATAT CAAATATATT TTTTCATAAT GAAACCGAGA ACACCGCGTT TTTTGAGTTT 300 

TTTATTGAAG TTTAATTATC GaAAACTCA TTAATCGCAT TTACCGTTAG GTAAATGAGG 360 

TTAAGTTAAC AAGGGCGCAT GGTGAATGCC TTGGCACTAG GAGCCGATGA AGGACGGGAC 420 

TAACACCGAT ATGCTTCGGG GAGCTGTACG TAAGCTATGA TCCGGAGATT TCCGAATGGG 480 

GCAACCCAGC AGTTTTAATC AACTGTTACC ACTAGATGAA TTCATAGTCT AGTTGGAGGT 540 

AAACGCTGTG AACTGAAACA TCTAAGTACC CGGA 574 
[0 0 5 6] mmm-^ : S plantarum) 
m^KDM^ : 574 ^ : IAM1216 

mm<Dm : mm bb^jo^^ : 

m<D^ ' — 1-155 16SrRNA — Vir^^i^ 
h:^^i^—:W^m^ 156-358 ffii^ 

IH^'JCOSS : genomic DNA 224 tRNA^n— Ki" -S^iigcDjf AffiS 

359-574 23SrRNA^:3— h^ir^^^m 

9i!^h^<^J^:^ (Lactobacillu ^ 

SE^IJ : 

CTTGTACACA CCGCCCGTCA CACCATGAGA GTTTGTAACA CCCAAAGTCG GTGGGGTAAC 60 

TTTTAGGAAC CAGCCGCCTA AGGTGGGACA GATGATTAGG GTGAAGTCGT AACAAGGTAG 120 

CCGTAGAGAA CCTGCGGCTG GATCACCTCC TTTCTAAGGA ATATTACGGA AACCTACACA 180 

CGCGTCGAAA CTTTGTTCAG TTTTGAGAGA TTTAACTCTC AAAACTTGTT CTTTGAAAAC 240 

TAGATAATAT CAAATATATT TTTTCATAAT GAAACCGAGA ACACCGCGTT TTTTGAGTTT 300 

TTTATTGAAG TTTAATTATC GCTAAACTCA TTAATCGCAT TTACCGTTAG GTAAATGAGG 360 

TTAAGTTAAC AAGGGCGCAT GGTGAATGCC TTGGCACTAG GAGCCGATGA AGGACGGGAC 420 

TAACACCGAT ATGCTTCGGG GAGCTGTACG TAAGCTATGA TCCGGAGATT TCCGAATGGG 480 

GCAACCCAGC AGTTTTAATC AACTGTTACC ACTAGATGAA TTCATAGTCT AGTTGGAGGT 540 

AAACGCTGTG AACTGAAACA TCTAAGTACC CGGA 574 
[0 0 5 7] gB^iJ#^ : 9 ★50*ia^iJ(7>S^ : 588 



02) a^m^7~5 110 0 

21 22 

• mm * (Lactobacillus easel subsp. rhamnosus) 

m<Dm : : IF03532 

BH^iJc^ffiS : genomic DNA 1-158 16SrRNA — Kt^-S^JSE 

®^ * 159-375 1^— ^iig 

^fe^ : h^^^/U;^ t°-i^--X 250 tRNA^ rn- K-T^^Jtigc^J^AteB 

^"^^ * 376-588 23SrRNA K-r:5ffl*g 

CTTGTACACA CCGCCCGTCA CACCATGAGA GTTTGTAACA CCCGAAGCCG GTGGCGTAAC 60 

CTTTTAGGGA GCGAGCCGTC TAAGGTGGGA CAAATGATTA GGGTGAAGTC GTAACAAGGT 120 

AGCCGTAGGA GAACaGCGG CTGGATCACC TCCnTCTAA GGAAACAGAC TGAAAGTCTG 180 

ACGGAAACCT GCACACACGA AACTTTGTTT AGnTTGAGG GGATCACCCT CAAGCACCCT 240 

AACGGGTGCG ACTTTGTTCT TTGAAAACTG GATATCATTG TATTAATTGT TTTAAATTGC 300 

CGAGAACACA GCGTATTTGT ATGAGTTTCT GAAAAAGAAA TTCGCATCGC ATAACCGCTG 360 

ACGCAAGTCA GTACAGGm AGTTACAAAG GGCGCACGGT GGATGCCTTG GCACTAGGAG 420 

CCGATGAAGG ACGGAACTAA TACCGATATG CTTCGGGGAG CTATAAGTAA GaiTGATCC 480 

GGAGATTTCC GAATGGGGGA ACCCAGTACA CATCAGTGTG TTGCTTGTCA GTGAATACAT 540 

AGCTGGCCGG CGGCAGACGC GGGGAACTGA AACATCTAAG TACCCGGA 588 
[0 0 5 81 Sa^y#-^ : 10 

BE^fJc7)5$ : 588 20 (Lactobacillus casei subsp. casei) 

BB^IJCOS i^^: IF03533 

h/Kn^;?— : ac^^ 1-158 16SrRNA h^^^mWc 

E^fjoa® : genomic DNA 159-375 '^JK 

250 tRNA^ra— Kt* ^®JS£c7)}f AffiS 
: h^^^^ix;?; ^ 376-588 23SrRNA ^=i-Kt~ -5 ^JSg 

BB?iJ : 

CTTGTACACA CCGCCCGTCA CACCATGAGA GTTTGTAACA CCCGAAGCCG GTGGCGTAAC 60 
CTTTTAGGGA GCGAGCCGTC TAAGGTGGGA CAAATGATTA GGGTGAAGTC GTAACAAGGT 120 
AGCCGTAGGA GAACCTGCGG CTGGATCACC TCCTTTCTAA GGAAACAGAC TGAAAGTCTG 180 
ACGGAAACCT GCACACACGA AACTTTGTTT AGTTTTGAGG GGATCACCCT CAAGCACCCT 240 
AGCGGGTGCG ACTTTGTTCT TTGAAAACTG GATATCATTG TATTAATTGT TTTAAATTGC 300 
CGAGAACACA GCGTATTTGT ATGAGTTTCT GAAAAAGAAA TTCGCATCGC ATAACCGCTG 360 
ACGCAAGTCA GTACAGGTTA AGTTACAAAG GGCGCACGGT GGATGCCTTG GCACTAGGAG 420 
CCGATGAAGG ACGGAACTAA TACCGATATG CCTCGGGGAG CTATAAGTAA GCTHGATCC 480 
GGAGATTTCC GAATGGGGAA ACCCAGTACA CATCAGTGTA TTGCTTGTCA GTGAATACAT 540 
AGCTGGCCGG CGGCAGACGC GGGGAACTGA AACATCTAAG TACCCGGA 588 
10 0 5 91 gH^lJ#-^ : 11 *s sp. ) 

mm(DM^ : 414 : IF03934 

m<Dm : H*:^ 1-156 16SrRNA h^^^mm 

h7f?av^— : H^^^ 157-370 1^— fiJ® 

mi}<Dmm : genomic DNA 225 tRNA^^i- h*ir^mi^(D^Ai\Lm 

371-414 23SrRNA ^ri- Kt-5M« 

: h^^^/v;^ X (Lactobacillu * 

SB^iJ : 

CTTGTACACA CCGCCCGTCA CACCATGAGA GTTTGTAACA CCCAAAGCCG GTGAGATAAC 60 
CTTCGGGAGT CAGCCGTCTA AGGTGGGACA GATGATTAGG GTGAAGTCGT AACAAGGTAG 120 
CCGTAGGAGA ACCTGCGGCT GGATCACCTC CTTTCTAAGG AATATACGGA GGCTACACAT 180 
ACTTGTTGAA ACAATGTTCA GTTTTGAGGG GCgiCTACCTCT CTAAACTTGT TCTTTGAAAA 240 



(13) 

23 24 
CTAGATATTA TCAATTATTT TCCTTTAATT ATTAAGATAA TTAAACCGAG AAACAACTGC 300 
GTATTTTTGA GTTTTTTAAT TAGTTTATCG CTAATAaCA ATTAATTTGA CGATCACGAA 360 
GTGACCGm GGTTAAGTTA TGAAGGGCGC ATGGTGGAGC CTTGGTACTA GGAG 414 
[0 0 6 0] BB?(JS^:12 * evis) 



#M¥7-5 110 0 



SE^J<7)S$ : 585 



gE^lJc^aS : genomic DNA 



10 



t** : IF013110 

1-156 leSrRNA Kt^-^^iiE 
157-370 

225 tRNA^ri- K-r^^«cD}f Afefi 
371-585 23SrRNA K-^^^JSg 



1^^^:^ : -7:^ h^^^/w;^ >^l/tf;^; (Lactobacillus br * 
IB^iJ : 

(TTGTACACA CCGCCCGTCA CACCACGAGA GTHGTAACA CCCAAAGCCG GTGAGATAAC 60 

(TTCGGGAGT CAGCCGTCTA AGGTGGGACA GATGATTAGG GTGAAGTCGT AACAAGGTAG 120 

CCGTAGGAGA ACCTGCGGCT GGATCACCTC CTTTCTAAGG AATATACGGA GGCTACACAT 180 

ACTTGTTGAA ACAATGTTCA GTTTTGAGGG GCTTACCTCT CTAAACTTGT TCTTTGAAAA 240 

CTAGATATTA TCAATTATTT TCCTTTAATT ATTAAGATAA TTAAACCGAG AAACAACTGC 300 

GTATTTTTGA GTTTTTTAAT TAGTTTATCG CTAATACTCA ATTAATTTGA CGATCACGAA 360 

GTGACCGTTA GGTTAAGTTA TGAAGGGCGC ATGGTGGATG CCTTGGTACT AGGAGCCGAT 420 

GAAGGACGGG ACTAACACCG ATATGCTTCG GGGAGCTGTA CGTAAGCTTT GATCCGGAGA 480 

TTTCCGAATG GGGAAACCCA ATCATCTTTA CCGATGATTA CAACTTGATG AATACATAGT 540 

CAAGTTGAGG CAGACGTGGG GAACTGAAAC ATaAAGTAC CCGGA 585 



[ 0 0 6 1 J Ba^tJ#-^ : 13 
mm<DM^ : 286 



Sa^JcOSS : genomic DNA 



^^^^ : "7^ h^^f^/V;^ (Lactobacillus) 
: F-1 

1-20 16SrRNA^:=i— Vir^^igc, 
21-241 fiftg 
86 tRNA^ri- K-r^^*S<7>J¥A>Kg 
242-286 23SrRNA ^^—}^ir:^^^ 



mm : 

GGCTGGATCA CCTCCTTTCT AAGGAAAATT CGGAAACCTA CACAATGTCG AAAGTTTTGT 
TCAGTTTTGA GAGGTCTACT CTCAAACTTG GTTCTTTGAA AACTAGATAA TATTAATTTT 
CTGTAATTTA TTGAATTGGA TATAATCCAA TTTCAACCGA GAACACCGCG TTATTTTGAG 
TTTGTTAACT AAGTAAAAAA TCGCAAATAC TCAATTAACT AAAGTATCCG TAGGATACTT 
AGGTTAAGTT ATCAAGGGCG CATGGTGAAT GCaTGGCAC TAGGAG 



[0 0 6 21 BH^lJ#-^ : 14 
mm(DM ^ : 20 



60 
120 
180 
240 
286 



YES 



20 



mm(Dmm:m(Dmm (^^dna) 

Tl^'f^'ir^::^ : YES 
SBM : 

CCTGCATCAC TTCGTGATGT 20 

[0 0 6 3] @B^iJ#-^ : 15 
IB^'JcOg^ : 20 

mM(Dm : mm: 



16 



40 



hn^mi^^ : ^^^^ 



★ 50 



GCTCTACAAT CTGTTCTTCA 
[0 0 6 4] @B^rj#-^ 
SBMOg^ : 20 

mm<Dm : mm: 

mm<Dmm'm(Dmm (^^t>na) 

Tl^'f'^^:^ : YES 
gB^iJ : 

TTTACCTAAC GGTAAATGCG 20 

[0 0 6 5] ga^lj*^ : 17 
mm<D^^ : 20 

mm(7>m : mm 



25 

T>'^'k>:K : YES 

GTACTGACTT GCGTCAGCGG 20 

[0 0 6 6] mm^- : 18 
SH^'JOS^ : 20 



T^^^-fe:/^ : YES 
mi! : 

GGTCACTTCG TGATCGTCAA 20 

[0 0 6 71 BE^iJ*-^ : 19 
ga^lJtfOg^ : 20 

T^-^-fe^-;;?: : NO 

mm : 

AATTCGGAAA CCTACACAAT 20 

[0 0 6 8] la^lj*-^ : 20 
SB^rjcOS^ : 20 

mm<Dm : mm 

T^^^l^:^ : NO 
SH^iJ : 

ATCACCTCCT TTCTAAGGAA 20 

[0 0 6 9] gB^iJ#^ : 21 
Sa^fJcOfi^ : 20 



(14) 

* mm(Dm : mm 



#M¥7-5 110 0 



26 



BB^'j(^)a® : m<Dmm (^j^kdna) 

T>^^>^::^ : YES 

mm: 

AAAAAACGCG GTGTTCTCGG 20 

[0 0 70] gB^(J#-^ : 22 
iB^'Jc^:^^ : 22 

10 iB^fjcD^y : mm 

sH^fjt^as : m(Dmm (-a^^DNA) 

T>^f^ir V;^ : YES 
SH^rj : 

TAACGTAGTG GTTATTTCTC GG 22 

[0 0 7 1] IB^iJ*-^ : 23 
mm<DM^ : 20 

20 m(Dm : 

mmmm - ^(omm {^^t>na) 

T>'f'i^>:^ : YES 

mm : 

CAAATACGCT GTGTTCTCGG 20 

[0 0 7 2] mmm-^ : 24 

gH^lJ(^)S^ : 20 
30 h/"Knv?— : 

E^yoffls : m(Dmm (-s^j^dna) 

T>^f^-fe:/^ : YES 

mm : 

AAATAACGCG GTGTTCTCGG 20 



